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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers insulation for hot and cold
wat er and st eam pi pi ng but does not cover cryogenic

pi pi ng.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

PART 1 GENERAL

1.1 REFERENCES

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

The publications listed below forma part of this section to the extent
ref erenced:

ASTM | NTERNATI ONAL ( ASTM

ASTM B 209/ B 209M (2004) Standard Specification for Al um num
and Al unmi num Al l oy Sheet and Pl ate

ASTM C 1136 (2000a) Standard Specification for
Fl exi bl e, Low Perneance Vapor Retarders
for Thermal Insulation

ASTM C 195 (2000) Standard Specification for M neral
Fi ber Thermal |nsul ating Cenent

ASTM C 449/ C 449M (2000) Standard Specification for M neral
Fi ber Hydraulic-Setting Thermal |nsulating
and Fi ni shing Cenent

ASTM C 533 (2003) Standard Specification for Cal cium
Silicate Bl ock and Pipe Thermal Insulation

ASTM C 534 (2003) Standard Specification for
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM E

ASTM E

547

552

553

592

795

916

920

921

579

84

96

Pref orned Fl exi ble Elastoneric Cellul ar
Thermal | nsul ation in Sheet and Tubul ar
Form

(2003) Standard Specification for M neral
Fi ber Preformed Pipe Insulation

(2003) Standard Specification for Cellular
d ass Thermal Insul ation

(2002) Standard Specification for M neral
Fi ber Bl anket Thermal |nsulation for
Commercial and Industrial Applications

(2000) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insul ation (Metal-Msh Covered)
(I'ndustrial Type)

(2003) Standard Specification for Thermal
Insulation for Use in Contact with
Austenitic Stainless Steel

(1985; R 2000el) Standard Specification
for Adhesives for Duct Thernmal |nsulation

(2002) Standard Specification for
El ast oneric Joint Seal ants

(2003a) Standard Practice for Determ ning
the Properties of Jacketing Materials for
Thermal |nsul ation

(1997) Standard Specification for Geige
Wven d ass Fabrics

(2003) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

(2000e1) Standard Test Methods for Water
Vapor Transm ssion of Materials

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 220

NFPA 255

SAE AMS 3779

SAE AMS 3779/ 1A

(1999) Standard on Types of Building
Construction

(2000) Standard Method of Test of Surface
Burni ng Characteristics of Building
Materi al s

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

(1990) Tape Adhesive, Pressure Sensitive
Thermal Radi ati on Resi st ant

(1990; R 1994) Tape, Adhesive,
Pressure-Sensitive Thernal Radi ation
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Resi stant, A um num Foil/d ass C oth

1.2 SYSTEM DESCRI PTI ON

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: If Section 15003, "General Mechani cal
Provisions," is not included in the project

speci fication, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
del et ed.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

Section 15003, "General Mechanical Provisions," applies to work specified
in this section.

1.3 PERFORMANCE REQUI REMENTS

Thermal -i nsul ati on system materials shall be nonconbustible, as defined by
NFPA 220. Adhesives, coatings, sealants, facings, jackets, and

thermal -insul ation materials, except cellular elastoners, shall have a
flane-spread classification (FSC) of [25] [__ ], and a snoke-devel oped
classification (SDC) of [50] [__ ]. These maxi mum val ues shall be
determned in accordance with [ASTM E 84] [ NFPA 255]. Coatings and

seal ants shall be nonflanmmable in their wet state.

Adhesi ves, coatings, and seal ants shall have published or certified
tenperature ratings suitable for the entire range of working tenperatures
normal for the surfaces to which they are to be applied.

1.4 SUBM TTALS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Review submittal description (SD) definitions
in Section 01330, "Submittal Procedures," and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each subnittal

descri ption.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

The following shall be submitted in accordance with Section 01330,
"Subm ttal Procedures,” in sufficient detail to show full conpliance with
the specification:

SD- 02 Shop Drawi ngs

Installation Drawi ngs for pipe insulation shall be subnmitted in
accordance with paragraph entitled, "Installation," of this
section.

SD- 03 Product Data

Manuf acturer's catal og data shall be subnitted for the follow ng
itemns:

Adhesi ves
Coat i ngs
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I nsul ati ng Cenent

I nsulation Materials
Jacket i ng

Tape

PART 2 PRODUCTS

2.

1 MATERI ALS

Materials shall be conpatible and shall not contribute to corrosion
soften, or otherwi se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirements. Materials shall be ashestos free and conformto
the foll ow ng.

1.1 Adhesi ves

.1.1.1 Cl ot h Adhesi ves

Adhesi ves for adhering, sizing, and finishing |agging cloth, canvas, and
open-weave gl ass cloth shall be a pignented pol yvinyl acetate enul sion and
shall conformto the requirenments of ASTM C 916, Type I.

.1.1.2 Vapor-Barrier Material Adhesives

Adhesi ves for attaching | aps of vapor-barrier materials and presized gl ass
cloth and for attaching insulation to itself, to metal, and to various

ot her substrates, shall be sol vent-base, synthetic-rubber type and shal
conformto the requirenents of ASTM C 916, Type |, for attaching
fibrous-glass insulation to netal surfaces. Solvent shall be nonfl ammbl e.

.1.1.3 Cel l ul ar El astoner |nsul ati on Adhesi ve

Adhesive for cellular elastonmer insulation shall be a solvent cutback

chl oroprene el astonmer conformng to ASTM C 916, Type |, and shall be of a
type approved by the manufacturer of the cellular elastomer for the

i nt ended use.

1.2 Coat i ngs

.1.2.1 Qut door Vapor-Barrier Finishing

Coatings for outdoor vapor-barrier finishing of insulation surfaces such as
fittings and el bows shall be a nonasphaltic, hydrocarbon polymer,

sol vent - base mastic containing a blend of nonfl anmabl e sol vents. Coatings
shall conformto the requirenments of ASTM C 1136 and ASTM C 921

.1.2.2 I ndoor Vapor-Barrier Finishing

Coatings for indoor vapor-barrier finishing of insulation surfaces shall be
a pigmented resin and sol vent conmpound and shall conformto ASTM C 1136,
Type ||

.1.2.3 Qut door and I ndoor Nonvapor-Barrier Finishing

Coatings for outdoor and indoor nonvapor-barrier finishing of insulation
surfaces shall be pignmented pol yner-emul sion type reconmended by the

insul ation material manufacturer for the surface to be coated and shall be
applied to specified dry-filmthickness.
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.1.2.4 Cel I ul ar-El astoner |nsul ati on Coating

Fi ni sh coating for cellular-elastoner insulation shall be a
pol yvi nyl chl ori de | acquer approved by the manufacturer of the cellular
el ast oner.

.1.2.5 Coati ng Col or

Coating color shall [be white] [conformto the color code specified] [blend
wi t h background of surrounding area] [be as specified by the Contracting
Oficer.]

. 1.3 I nsul ati ng Cenent
.1.3.1 General Purpose |nsulating Cenent

General purpose insulating cenent shall be [di atonmaceous silica] [m nera
fiber] and shall conformto ASTM C 195. Conposite shall be rated for 1800
degrees F 982 degrees C service and shall have a thernmal -conductivity

maxi mum of [0.85] [.123] [___ ] Btu by inch per hour per square foot for
each degree F watt per neter per degree Kelvin tenperature differential at
200 degrees F 93 degrees C nean tenperature for 1 inch 25 mllineter

t hi ckness.

.1.3.2 Fi ni shing I nsul ati ng Cenent

Fi ni shing insulating cenent shall be mneral-fiber, hydraulic-setting type
conform ng to ASTM C 449/ C 449M

1.4 Cal ki ng

Cal king used with specified insulation materials shall be an elastoneric
joint sealant in accordance with ASTM C 920, Type S, Grade NS, C ass 25,
Use A

.1.5 Cor ner Angl es

Corner angle piping insulation shall be nomnal 0.016 inch 0.41 millimeter
aluminum 1l by 1 inch 25 by 25 millineter with factory applied kraft
backing. Al um num shall be in accordance with ASTM B 209/ B 209M Al | oy
[3003] [3105] [5005].

.1.6 I nsul ation Materials

I nsul ati on conductances shall be maxi num val ues, as tested at any point,
not an average. |Insulation conductance found by test to exceed the
speci fied maxi mum shal|l either be replaced or augnmented by an additiona
thickness to bring it to the required maxi mum conductance and a conpl ete
finishing system

.1.6.1 M ner al Fi ber

M neral fiber shall conformto [ ASTM C 592] [ ASTM C 553] [ASTM C 547],

shal |l be suitable for surface tenperatures up to 370 degrees F 188 degrees C,
and shall be of not less than [__ ] [4]-pound per cubic foot [64.1]

kil ograms per cubic meter density. Thermal conductivity shall be not

greater than [0.26] Btu per hour per square foot square per degree F

[0.037] watt per neter per degree Kelvin | ] at 150 degrees F 66
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degrees C nean.

.1.6.2 Pi pe Barre

Pi pe barrel insulation shall be Type Il, Mlded, Gade A or Type III,
Precision V-G oove, Gade A for use at tenperatures up to and incl uding
1200 degrees F 650 degrees C

.1.6.3 Pi pe Fittings

Pipe fitting insulation shall be nolded pipe fitting covering for use at
tenmperatures up to and including 1200 degrees F 650 degrees C

.1.6.4 Fl exi bl e Bl ankets

Fl exi bl e bl ankets shall be blankets and felts for use at tenperatures up to
and i ncludi ng 350 degrees F 177 degrees C mininum 1 pound per cubic foot 16
kil ogram per cubic nmeter density. Thernmal conductivity shall be not
greater than [ ] [0.26] Btu per hour per square foot per degree F
[0.038] watt per meter per degree K at 75 degrees F24 degrees C nean.
.1.6.5 Cel l ul ar El ast oner

Cel lul ar el astoner shall conformto ASTM C 534, except that the water-vapor

perneability shall not exceed [__ ] [0.30] perns per foot per inch per
hour per square foot [O0.44] nanogram per nmeter per second per pasca
mercury pressure difference for 1 inch 25 nmillineter thickness.

.1.6.6 Cel lul ar d ass

Cel lul ar glass shall conformto ASTM C 552, Type Il, Gade 2, pipe
covering. Substitutions for this material shall not be permitted. M ninmum
thi ckness shall be 1-1/2 inches 38 mm

.1.6.7 Calcium Silicate

Calciumsilicate shall conformto ASTM C 533. Apparent therma
conductivity shall be not greater than [0.54] Btu-inch per hour per square
foot per degree F [0.078] watt per meter per degree K|
degrees F 93 degrees C nean.

1.7 Jacket i ng

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Select the follow ng al um num jackets for al
weat her exposed piping insulation, except system

T-3. Stainless steel jackets should be considered
for corrosive atnospheres. Al umi num or pvc shoul d

be specified for mechani cal equi pment roonmns.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

.1.7.1 Al um num Jacket s

Al umi num sheet shall be in accordance with ASTM B 209/ B 209M and shal | be
0.016 inch 0.41 millimeter thick with factory-applied vapor barrier on the
i nsul ation side. Al um numshall be nmade from smooth, polished, Tenper

[ H14] [H16], Alloy [3003] [5005] [3105]. Straps shall be AISI 300 series
corrosion-resistant steel, 15 mls 0.381 mllineter thick, 1/2 inch 13
mllineter wide, for pipe under 12 inch DN300 dianeter and 3/4 inch 20
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mllimeter wide for pipe over 12 inch DN300 di aneter.

El bow j ackets shall be 0.016 inch 0.41 nmillineter thick, deep-drawn,

di e- shaped, two-piece conponents for |ong-radius, butt-weld el bows
manufactured fromthe same nmaterials as specified for jackets, with
factory-attached vapor-seal s on undersi de of the alum num Preinsul at ed,
voi dl ess, jacketed conponents conforming to these specifications shall be
used. Preinsulated fittings shall have a 2 inch 50 mllineter overlay
beyond route for weld bead.

Vapor barrier shall be [30-60-30 | am nated-asphalt paper] [60 pound per 100
square foot3 kil ogram per square neter kraft paper] with 10 pound per 100
square foot 0.5 kil ogram per square neter polyethylene coating.

Pi pe jackets shall have not less than [2] inch [50] millineter [__ ]
| ongi tudi nal and circunferential |ap.

Seal ant for |ongitudinal and butt joints of alum numjacketing shall be an
al um num pi gnent ed, butyl, polyner sealant with high-butyl solids.

.1.7.2 d ass doth Jackets

d ass cloth shall be plain-weave glass cloth conform ng to ASTM D 579,
Style 141 and shall weigh not |ess than [7.23] ounces per square yard 0.25
kil ogram square neter [__ ] before sizing. Cdoth shall be factory
appl i ed wherever possible.

A ass reinforcing cloth shall be a |l eno weave, 26-end and 12-pick thread

conservation, with a warp and fill tensile strength of 45 and 30 pounds per
inch 7.9 and 5.3 kilonewton per neter of width, respectively, and with a
wei ght of not less than [ ] [1.5] ounces per square yard 0.51 kil ogram

per square nmeter. [At the Contractor's option, Style 191 | eno-weave gl ass
cloth confornmng to ASTM D 579 may be provided. ]

.1.7.3 PVC Jacket s

Pol yvi nyl chl oride (PVC) shall be a 0.010 inch 0.25 millineter thick,
factory-prenol ded, [one-piece fitting] [pipe-barrel sheeting vapor-barrier
jacketing]. Material shall be self-extinguishing, high-inpact strength,
noderate chem cal resistance. Perneability rating shall be 0.01 grain per
hour per square foot per inch 0.574 nanogram per pascal per second per
square nmeter of nmercury pressure difference, determned in accordance with
ASTM E 96. Vapor-barrier joint adhesive shall be the manufacturer's
standard sol vent-wel d type.

Vapor barrier shall conformto ASTM C 1136, Type |, |ow vapor transm ssion,
hi gh- puncture resistance for use on insulation for piping, ducts, and
equi prent .

.1.7.4 3-Ply Lami nate

Jacketing shall be a 3-ply | am nate of 35-pound per 100 square foot 1.7
kil ogram per square neter white-bleached kraft, bonded to not |ess than
0.0007 inch 0.018 mllinmeter thick alumnumfoil and reinforced with gl ass
fiber.

Wat er - vapor permeance rating of the composite shall be 0.02 permor grain

per hour per square foot, per inch of nercury 1.15 nanogram per pascal per
second per square neter pressure differential, determned in accordance
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with ASTM E 96.
2.1.8 Tape

A ass lagging shall be a knitted elastic cloth specifically suitable for
continuous spiral wapping of insulated pipe bends and fittings and shal
produce a snooth, tight, winkle-free surface. Tape shall conformto
requi renments of SAE AMS 3779, SAE AMS 3779/ 1A, ASTM D 579, and ASTM C 921
and shall weigh not less than [__ ] [10] ounces per square yard 0.339
ki | ogram per square neter

2.2 Pl PI NG SYSTENMS

I nsul ation thickness and pipe sizes are in inches nmillineter. Pipe sizeis
i nclusive dinensionally, and includes pipe nom nal pipe size (NPS) and
tubi ng outside dianeter.

2.2.1 Dual - Tenperature (Hot- and Chilled-) Water Piping

Insul ation shall be [mneral fiber with vapor barrier jacket, Type T-1]
[cellular class with vapor barrier jacket, Type T-4.] Thickness shall be
not less than that given in the following Iist. Aboveground pipes, valve
bodi es, fittings, unions, and flanges shall be insul ated.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: The foll owi ng thickness covers chill ed-water
tenperatures 35 to 50 degrees F 2 to 10 degrees C.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Pl PE SI ZE I NSULATI ON THI CKNESS
(I NCH). (I NCH).

Up to 1-1/4 1-1/2

1-1/4 to 3 1-1/2

3 and | arger 2

Pl PE SI ZE I NSULATI ON THI CKNESS
(M LLI VETER) (M LLI VETER)
32 38
32 to 75 38
75 and | arger 50

2.2.2 Hot - Water, Steam and Condensate-Return Piping

I nsul ation shall be mineral fiber with glass cloth jacket, Type T-2.
Thi ckness shall be not |ess than that given in the following list.
Aboveground pi pes, valve bodies, fittings, unions, flanges, and

m scel | aneous surfaces shall be insul ated.

Pl PE SI ZE I NSULATI ON THI CKNESS
(I .NCH) (I .NCH)
Up to 4 1
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Pl PE SI ZE I NSULATI ON THI CKNESS

(I'NCH) (INCH)

4 to 10 1-1/2

10 to 12 2

Pl PE SI ZE | NSULATI ON THI CKNESS
(M LLI METER) (M LLI METER)

Up to 100 25

100 to 250 38

250 to 300 50

2.2.3 Col d-Wat er and Condensat e-Drai n Pi pi ng

Aboveground pi pes, valve bodies, fittings, unions, flanges, and
m scel | aneous surfaces shall be insul ated

[Insulation shall be 3/8 inch 10 millimeter mneral fiber with glass cloth
j acket, Type T-2.]

[Insulation shall be cellular-elastoner confornmng to ASTM C 534.

Wat er - vapor perneability shall not exceed 0.1 grain per square foot per
hour per inch mercury 5.74 nanograns per pascal per second per square neter
pressure-differential for 1 inch 25 mllineter thickness.]

[ Col d-wat er piping insulation shall be flexible unicellular-elastoneric
thermal insulation, Type T-3. Pipe insulation thickness shall be [3/8]
[1/2] inch [10] [15] millineter per calculation. Expanded, closed-cel

pi pe insul ation shall be used only aboveground, not for underground piping.]

2.2. 4 Ref ri gerant Suction Pi ping

Insul ation shall be cellular-elastoner, Type T-3. Thickness shall be
nom nal 3/4 inch 20 millimeter. Surfaces, including valve, fittings,
uni ons, and flanges, shall be insul ated.

2.2.5 Cool i ng- Tower Circul ati ng Water Piping

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

NOTE: Normally, cooling-tower circulating water
piping will not require insulation

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

I nsul ation shall be cellular-elastomer, Type T-3. Thickness shall be not
less than that given in the following list. Aboveground pipes, valve
bodies, fittings, unions, flanges, and m scell aneous surfaces shall be

i nsul at ed.
Pl PE SI ZE I NSULATI ON THI CKNESS
(INCH) (INCH)
Up to 2 1/2
2to 6 34
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Pl PE SI ZE I NSULATI ON THI CKNESS
I

(I NCH) (I NCH)
and | arger 1

Pl PE SI ZE | NSULATI ON THI CKNESS
(M LLI METER) (M LLI METER)

Up to 50 15

50 to 150 20

150 and | arger 25

Thi ckness inside buildings shall be 3/8 inch 10 millineter for all pipe

si zes.

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Type T-6 is normally specified for exterior

use.
Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Insul ation shall be mineral fiber with alum numjacket, Type T-6.

Thi ckness shall be not |ess than that indicated. Aboveground pipes, valve
bodi es, fittings, unions, flanges, and m scell aneous surfaces shall be

i nsul at ed.

.2.6 St eam and Condensate Piping, 350 psig

Insulation shall be calciumsilicate with glass cloth jacket, Type T-5.

Thi ckness shall be not less than indicated in following Iist which is based
on an 80 degrees F 27 degrees C anbient tenperature in still air with an
insulation "K' factor of 0.37 at 200 degrees F 93 degrees C nean

t enperature:

Pl PE SI ZE I NSULATI ON THI CKNESS
(I'NCH) (I'NCH)

Up to 1-1/2 3-1/2

1-1/2 to 4 4

4 to 8 4

8 to 12 4

Pl PE SI ZE I NSULATI ON THI CKNESS
(M LLI VETER) (M LLI VETER)

Up to 40 89

40 to 100 102

100 to 200 102

200 to 300 102
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2.2.7 Hot Water Heating Convertor

Insul ation shall be calciumsilicate with glass cloth jacket, Type T-7.
Thi ckness shall be 1-1/2 inches 40 nillinmeter.

2.2.8 Chi | | ed-Water and Dual - Tenper at ure Punps
I nsul ation shall be cellular elastomer, Type T-9. Thickness shall be 1 inch
25 mllimeter. Surfaces subject to condensation shall be covered, and a
vapor-barrier coating shall be supplied.
2.2.9 Low Pressure Steam and Condensate, Wat her-Exposed
I nsul ation shall be calciumsilicate wi th weat herproof jacket, Type T-17.

Thi ckness shall be not less than that indicated in the following list. All
systens shall be insul ated.

CONDUI T SI ZE | NSULATI ON THI CKNESS
(I NCH) (I NCH)

Up to 4 1-1/2

4 to 10 2

10 and | arger 2-1/2
CONDUI T SI ZE I NSULATI ON THI CKNESS
(M LLI METER) (M LLI METER)

Up to 100 38

100 to 250 51

250 and | arger 64

2.2.10 Steam & Condensat e, \Wat her - Exposed, 125 psig 861 kil opascal

Insul ation shall be calciumsilicate with weat herproof jacket, Type T-17.
Thi ckness shall be not less than that indicated in the following list. All
system surfaces shall be insul ated.

CONDUI T SIZE | NSULATI ON THI CKNESS

(INCH. (INcH.
1-1/2 1-1/2
4 2
10 and | arger 3
CONDUI T SI ZE I NSULATI ON THI CKNESS
(M LLI METER) (M LLI METER)
38 38
100 50
250 and | arger 75

2.2.11 St eam & Condensat e, \Wat her - Exposed, 350 psig 2.4 Megapascal

Insul ation shall be calciumsilicate with weat herproof jacket, Type T-17.
Thi ckness shall be not |less than that indicated in the following list. All
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system surfaces shall be insul ated.

Pl PE SI ZE I NSULATI ON THI CKNESS
(I NCH). (I NoH)

Up to 1-1/2 3-1/2

1-1/2 to 4 4

4 to 8 4

8 to 12 4

Pl PE SI ZE I NSULATI ON THI CKNESS

(M LLI METER) (M LLI METER)

Up to 40 89

40 to 100 102

100 to 200 102

200 to 300 102

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON OF | NSULATI ON SYSTEMS

Contours on exposed work shall be smpoth and continuous. Cenented | aps,
fl aps, bands, and tapes shall be snoothly and securely pasted down.
Adhesi ves shall be applied on a full-coverage basis.

I nsul ation shall be applied only to system or conponent surfaces that have
been tested and approved.

Joints shall be tight with insulation lengths tightly butted agai nst each
other. Were lengths are cut, cuts shall be snoboth and square and wi t hout
breakage of end surfaces. \Where insulation term nates, ends shall be
neatly tapered and effectively sealed, or finished as specified.

Longi tudi nal seans of exposed insulation shall be directed away from nornma
Vi ew.

Materials shall be applied in confornmance with the recomrendati ons of the
manuf act urer.

Surfaces shall be clean and free of oil and grease before insulation
adhesives or mastics are applied. Solvent cleaning required to bring netal
surfaces to such condition shall be provided.

Installati on Drawi ngs for pipe insulation shall be in accordance with the
adhesi ve manufacturer's witten instructions for installation.

.2 SYSTEM TYPES

.2.1 Type T-1, Mneral Fiber with Vapor-Barrier Jacket

Pi pi ng shall be covered with mineral-fiber pipe insulation with factory-and
field-attached vapor-barrier jacket. Vapor seal shall be maintained.
Jackets, jacket laps, flaps, and bands shall be securely cenented in place
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with vapor-barrier adhesive. Jacket overlap shall be not |less than [1-1/2]
inches [40] mlIlimeter [__ ]. Jacketing bands for butt joints shall be 3
inches 75 millineter w de.

Exposed-to-view fittings and val ve bodi es shall be covered with preforned
m neral -fiber pipe-fitting insulation of the sanme thickness as the

pi pe-barrel insulation. Fitting insulation shall be tenporarily secured in
place with light cord ties. A 60-ml 1.52 mllimeter coating of white

i ndoor vapor-barrier coating shall be applied and, while still wet, wapped
with glass lagging tape with 50 percent overlap, and shall be snoothly

bl ended into the adjacent jacketing. Additional coating shall be applied
as needed and rubber-gloved to snooth fillet or contour coating, then
allowed to fully cure before the finish coating is applied. On-the-job
fabricated insulation for concealed fittings and special configurations
shall be built up frommneral fiber and a special mastic consisting of a
m xture of insulating cement and | aggi ng adhesive diluted with 3 parts
water. Were standard vapor-barrier jacketing cannot be used, the surfaces
shal | be nade vapor tight by using coating and gl ass |agging cloth or tape
as previously specified.

In lieu of materials and met hods previously specified, fittings may be
wrapped with a tw ne-secured, mneral-wool blanket to the required

t hi ckness and covered with prenol ded pol yvinylchloride jackets. Seans
shal | be nade vapor tight with a double bead of nmanufacturer's standard
vapor - barrier adhesive applied in accordance with the manufacturer's
instructions. All jacket ends shall be held in place with AISI 300 series
corrosion-resistant steel straps, [15] mils [0.381] mllimeter]
by [1/2] inch 15 mllinmeter | i

Pi pe insulation shall be set into an outdoor vapor-barrier coating for a

m ni mum of [6] inches [150] mllimeter [__ ] at maxi num [ 12] -f oot
[3500]-mllimeter [ ] spacing and the ends of the insulation sealed to
the jacketing with the same material to provide an effective vapor-barrier
st op.

Stapl es shall not be used in applying insulation. Vapor-barrier materials
shal | be continuous over all surfaces, including areas inside pipe sleeves,
hangers, and ot her conceal nents.

Pi pi ng insul ati on at hangers shall consist of 13-pounds per cubic foot 208
kil ogram per cubic neter density, fibrous-glass inserts or expanded, rigid,
cl osed-cell, polyvinylchloride. Junctions shall be sealed with
vapor-barrier jacket where required, glass-cloth nmesh tape, and
vapor - barrier coating.

Wi t e- bl eached kraft paper side of the jacketing shall be on the side
exposed to view

Exposed-to-view insul ation shall be finished with not less than a [6]-mil
[0.152]-millineter [ ] dry-filmthickness of nonvapor-barrier coating
sui tabl e for painting.

. 2.2 Type T-2, Mneral Fiber with dass Coth Jacket

Pi ping shall be covered with a mineral-fiber, pipe insulation with

factory-attached, presized, white, glass cloth. Jackets, jacket |aps,

fl aps, and bands shall be securely cenented in place with vapor-barrier
adhesive. Jacket overlap shall be not less than 1-1/2 inches 40 mllineter.
Jacketing bands for butt joints shall be 3 inches 75 mllineter w de.
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Exposed-to-view fittings shall be covered with preformed m neral -fi ber
fitting insulation of the same thickness as the pipe insulation and
temporarily secured in place with light cord ties. Inpregnated gl ass

| aggi ng tape shall be installed with indoor vapor-barrier on 50 percent
overlap basis and the tape shall be blended snoothly into the adjacent
jacketing. Additional coating shall be applied as needed, and rubber
gloved to a snmooth contour. Ends of insulation shall be taped to the pipe
at valves 2 inches DN50O and smaller. On-the-job fabricated insulation for
conceal ed fittings and special configurations shall be built up from

m neral fiber and a mixture of insulating cenent and | aggi ng adhesi ve,
diluted with 3 parts water. Surfaces shall be finished with glass cloth or

t ape | aggi ng.

[Valves 2-1/2 inches 65 mllinmeter and | arger and all flanges shall be
covered with preforned insulation of the sane thickness as the adjacent
i nsul ation.]

[ Exposed-to-view i nsul ation shall be finished with a mnimm]/[6]-ml
[0.152]-millineter [ ] dry-filmthickness of nonvapor-barrier coating
suitable for painting.]

[Inlieu of materials and nethods specified above, fittings nay be w apped
with a tw ne-secured, mneral-wool blanket to the required thickness and
covered with prenol ded polyvinylchloride jackets. Al jacket ends shall be
held in place with AISI 300 series corrosion-resistant steel straps, [15]
mls [0.381] millineter [__ ] thick by [1/2] inch 15 millimeter [__ ]
wide. Fitting insulation shall be thermally equivalent to pipe-barre
insulation to preclude surface tenperatures detrinental to

pol yvi nyl chl ori de. ]

. 2.3 Type T-3, Cellul ar El astoner

Pi pi ng-system surfaces shall be covered with flexible cellular-elastoner
sheet or preforned insulation. Vapor seal shall be maintained. |I|nsulation
shal | be cemented into continuous material with a solvent cutback

chl or opr ene adhesi ve recommended by the nmanufacturer for the specific

pur pose. Adhesive shall be applied to both of the surfaces on a

100- percent coverage basis to a mninmumthickness of 10 mls 0.254
mllineter wet or approximtely 150 square feet per gallon 4 square neter
per liter of undiluted adhesive.

I nsul ation on cold water piping shall be sealed to the pipe for a nininmm
of [6] inches 150 millimeter [__ ] at maxi mumintervals of 12 feet 3500

mllineter to forman effective vapor barrier. At piping supports,

i nsul ation shall be continuous through using outside-carrying type clevis

hangers with insulation shield. [Cork] [Wod dowel] | oad-bearing inserts

shal |l be installed between the pipe and insulation shields to prevent

i nsul ati on conpression.

Hot -wat er, col d-water, and condensate drain pipes shall be insulated to the
extent shown with nomnal [3/8] [1/2] inch [10] [15] millimeter thick, fire
retardant (FR), cellular elastoner, preformed pipe insulation. Joints
shal | be seal ed with adhesive.

At pi pe hangers or supports where the insulation rests on the pipe hanger
strap, the insulation shall be cut with a brass cork borer and a No. 3
superior grade cork inserted. Seans shall be sealed with approved
adhesive. Sweat fitting shall be insulated with nmiter-cut pieces of
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cellular elastomer insulation of the same nominal pipe size and thickness
as the insulation on the adjacent piping or tubing. Mter-cut pieces shal
be joined with approved adhesive. Covers shall be slit and snapped over
the fitting, and joints shall be sealed with approved adhesi ve.

Screwed fittings shall be insulated with sl eeve-type covers fornmed from
mter-cut pieces of cellular elastomer thermal insulation having an inside
di ameter | arge enough to overlap adjacent pipe insulation. Pipe insulation
shal |l be butted against fittings. Overlap shall be not less than [1] inch
[25] millineter [ ]. Adhesive shall be used to join cover pieces and
cenment the cover to the pipe insulation.

Surfaces exposed to view or ultraviolet Ilight shall be finished with a
[2]-m ] [0.051] mllineter [__ ] mnimmdry-filmthickness application
of a polyvinylchloride | acquer reconmended by the manufacturer, and applied
in not less than [two] |

. 2.4 Type T-4, Cellular dass with Vapor-Barrier Jacket

Pi pi ng shall be covered with cellular glass insulation and factory- and
field-attached vapor-barrier jacket. Vapor seal shall be nuaintained.
Jackets, jacket laps, flaps, and bands shall be securely cenented in place
wi th vapor-barrier adhesive. Jacket overlap shall be not |ess than [1-1/2]

inches [40] mllimeter [__ ]. Jacket bands for butt joints shall be not
less than [3] inches [75] millineter [ ] wide. Insulation shall be
conti nuous through hangers. Insulation shall be bedded in an outdoor

vapor-barrier coating applied to all piping surfaces.

Fl anges, unions, valves, anchors, and fittings shall be insulated with
factory prenol ded or prefabricated or field fabricated segnents of
insulation of the sane material and thickness as the adjoining pipe

i nsul ati on. Wen segments of insulation are used, el bows shall be provided
with not | ess than three segnments. For other fittings and val ves, segnents
shall be cut to the required curvature or nesting size.

Segnents of the insulation shall be secured in place with twi ne or copper
wire. After the insulation segnents are firmy in place, a vapor-barrier
coating shall be applied over the insulation in two coats with glass tape

i mhedded between coats. First coat shall be tinted, the second shall be
white to ensure application two coats. Coating shall be applied to a total
dry-filmthickness of 1/16 inch 1.6 millinmeter mnimum @ ass tape seans
shal |l overlap not less than [1] inch [25] millinmeter [ ] and the tape
end not less than [4] inches [100] nmillineter [__ ].

In lieu of materials and met hods specified above, fittings may be wrapped
with 3/8 inch 10 mllinmeter thick, vapor-barrier, adhesive-coated strips of
cellular elastomer insulation. |Insulation shall be under tension,
conpressed to 25 percent of original thickness, and wapped until overal

thi ckness is equal to adjacent insulation. Cellular elastonmer shall be
secured in place with twine and sealed with vapor-barrier coating applied
to produce not less than [1/16] inch [1.6] mllimeter [__ ] dry-film
thickness. Fittings shall then be covered with prenol ded pol yvinyl chloride
jackets. Seans shall be made vapor-tight with a double bead of

manuf acturer's standard vapor-barrier adhesive applied in accordance with
the manufacturer's instructions. Jacket ends shall be held in place with
Al SI 300 series corrosion-resistant steel straps, [15] mls [0.381]
mllinmeter [ ] thick by [1/2] inch [15] millineter [ i

Anchors secured directly to piping shall be insulated, to prevent
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condensation, for not less than [6] inches [150] millinmeter [
the surface of the pipe insulation.

Wi t e- bl eached kraft paper side of jacketing shall be on the side exposed
to view. Exposed-to-view insulation shall be finished with not |ess than a
[6]-m | [0.152] mllineter [__ ] dry-filmthickness of nonvapor-barrier
coating suitable for painting.

.2.5 Type T-5, CalciumSilicate with dass Coth Jacket (Piping)

Pi pi ng shall be covered with a calciumsilicate pipe insulation with
factory attached and presized, white, glass cloth. Jackets shall be field
appl i ed when required. Jackets, jacket laps, flaps, and bands shall be
securely cenented in place with vapor-barrier adhesive. Jacket overlap
shall be not less than [1-1/2] inches [40] millineter [__ ]. Jacketing
bands for butt joints shall be 4-inches 100 millineter wide. Fittings
shal |l be fabricated from segnented pi pe barrel sections bedded in genera
purpose insulating cenent and wired in place. Voids shall be filled with
general purpose insulating cement with not less than [1/4] inch [6]
mllinmeter [__ ] thick, final coating. @ ass |lagging tape shall be

i mpregnated with | aggi ng adhesi ve, wapped with a 50-percent overlap, and
be bl ended snoothly into adjacent jacketing. Additional adhesive shall be
appl i ed as needed and rubber-gloved to a snooth contour.

.2.6 Type T-6, Mneral Fiber with Al um num Jacket

Pi pi ng shall be covered with mineral-fiber pipe insulation with
factory-attached or field-applied al um numjacketing.

Fittings and val ve bodi es shall be covered with prefornmed m neral -fi ber
pipe-fitting insulation of the sanme thickness as the pipe-barre
insulation. Fitting insulation shall be secured tenporarily in place with
light cord ties. A 60-m| 1.52 mllimeter coating of vapor-barrier nmastic
shal|l be applied, and while still tacky, wapped with glass |agging tape.

Addi tional nastic shall be applied as needed and rubber-gloved to snooth
fillets or contours. On-the-job fabricated insulation for special
configurations shall be built up frommneral fiber and a m xture of

i nsul ati ng cement and | aggi ng adhesive diluted with 3 parts water. Only
where standard al um num j acketi ng cannot be used, the surfaces shall be
nmade vapor-tight by using nastic and glass lagging cloth or tape as
speci fied above with an added finish coat of nastic.

Pi pe insulation shall be set into outdoor vapor-barrier coating for a

m ni mum of [6] inches [150] mllimeter [__ ] at maxi mum [ 12]-foot [3500]
millineter [ ] spacing. Ends of the insulation shall be sealed to the
jacketing with the sanme material to provide effective vapor barrier stops.

Vapor barrier shall be continuous over all surfaces, including areas inside
pi pe sl eeves, hangers, and other conceal nment.

Pi pi ng insul ati on shall be applied to both sides of pipe hangers.
Junctions shall be insulated with a special nmastic nmixture, glass cloth
nesh tape, and nastic as previously specified.

Jacket | aps, flaps, and bands shall be securely cenmented in place with

al um num j acket seal ant. Jacketing bands for butt joints shall be 6 inches
150 m | lineter wide.
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Joi nts, wherever possible, shall be | apped agai nst the weather so that the

water will run off the |lower edge. Laps shall be in accordance with the

pi pe drai nage pitch. Longitudinal |aps on horizontal |ines shall be

| ocated 45 degrees below the horizontal centerline and alternately staggered
1inch 25 milineter. Jacketing material shall be |apped a nmini mum of [2]

inches [50] miIlinmeter [ ], circunferentially sealed with mastic, and
strapped to provide a waterproof covering throughout. Straps shall be
| ocated 8 inches 200 nmillineter on center and shall be pulled up tight to

hol d jacketing securely in place. Screws shall be used in addition to
straps when necessary to obtain a waterproof covering. Extra straps shal
be placed on each side of supporting devices and at openings. Were
flangi ng access occurs, a chanfer sheet shall be strapped to the pipe at
j acketi ng.

Exposed | ongi tudi nal edges of alum num jacketing shall be stiffened by
bending a 1 inch 25 nillineter hemon one edge.

Expansi on joints shall provide for maxi mum and ni ni mum di nensi ona
fluctuations.

To prevent corrosion, the alum num jacketing shall not come in direct
contact with other types of netal.

At openings in jacket, an outdoor vapor-barrier coating shall be applied
for [2] inches [50] millineter [__ ] inall directions. Jacketing shal
be applied while waterproofing is tacky.

Screws shall be used at each corner of each sheet, at fitting jackets, and
as necessary for the service. Nunmber 7, 3/8 inch 10 millineter |ong,

bi ndi ng- head al um num sheet netal screws shall be placed through the mastic
seal

L2.7 Type T-7, CalciumSilicate with @ ass Coth Jacket (Surfaces)

Surfaces shall be covered with insulation block bedded in an insulating
cenment and covered with glass cloth jacketing.

Surfaces shall be cleaned with a chlorinated solvent. General purpose

i nsul ating cement shall be mxed with 3 parts water to 1 part
nonvapor-barrier adhesive to bring to application consistency. Block shal
be set into bedding and joints and spaces shall be filled with a beddi ng
m x and wrapped with gal vani zed chicken wire mesh well laced into an
envelope. A 3/8 inch 10 nmillineter thick coating of bedding m x jacket
shal |l be trowel ed on with nonvapor-barrier adhesive and gl ass cl oth.
Surfaces shall be finished with not less than a [6]-nmi| [0.152] mllinmeter
[ ] dry-filmthickness of nonvapor-barrier coating.

[At the Contractor's option, alum num sheet jacketing may be used in lieu
of glass cloth.]

.2.8 Type T-9, Cellul ar El astoner

Punp surfaces shall be solvent cleaned. Not less than [1] inch 25
millinmeter [ ] of general purpose insulating cenent shall be applied,

m xed wi th nonvapor-barrier adhesive diluted with 3 parts water, to achi eve
snoot h surface and configuration contours. After all water has been
renoved, surfaces shall be covered with 1/2 inch 13 mllinmeter thick
cellular elastonmer insulation attached and joined into a continuous sheet

wi th an outdoor vapor-barrier coating recomended by the insulation
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manuf acturer for the specific purpose. Coating shall be applied to both of
the surfaces on a 100-percent coverage basis with a m ni mumthickness of
[10] mls [0.254] millineter [__ ] wet, or approximately 150 square feet
per gallon 3.7 square neter per liter of undiluted coating. Coating shal
be bl ended into the adjacent flange insulation and the joint covered with a
band of cellular elastonmer equal to the flange assenbly width. Sane
coating shall be used to seal insulation to the casing at penetrations and
term nations. Punps shall be insulated in a manner that will permt
insulation to be renoved to repair or replace punps.

Insul ation shall be finished with a [2]-m | [0.051] mllinmeter [ ]

m ni mum dry-filmapplication of a polyvinylchloride | acquer coating
recommended by the manufacturer and applied in not less than [two] [_ ]
coats.

3.2.9 Type T-10, M neral - Fi ber Fil

Voi ds surroundi ng pi pe shall be packed with mineral-fiber fill.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Insul ation system Type T-17 may be used as is
written for drained shallow trenches or by

nodi fication to elinmnate all thernoplastic
references and requiring only standard al unm num

j ackets.
ER R IR I I 2 R R R R R I I I R R R R I I I R R R S I I I R R R R I I I R R R I I I I I O I I R R R R I I I

3.2.10 Type T-17, Calcium Silicate Wat herproof Jacket

Pi pi ng system surfaces shall be covered with calciumsilicate insulation.
Fittings and val ve bodi es shall be covered with preformed insulation of the
same material and thickness as the adjoi ning pipe insulation.

3.3 ACCEPTANCE

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Followi ng a minimum of 90 cal endar days
operation (or installation), but no |later than one
year, the Systens Engi neer/Condition Mnitoring

O ficel/Predictive Testing Group should i nspect the
installation using Infrared Imaging. This
technol ogy can identify insulation voids, insulation
settling, and areas of insufficient insulation
Identification of insulation materials and | ocations
is required to effectively identify these types of
probl ens. The Systens Engi neer/ Condition Monitoring
O ficelPredictive Testing Group needs to know the
warranty expiration date, if there is a warranty, in
order to performthe inspections within the

prescribed tinme frane.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S

Fi nal acceptance will depend upon providing construction (as-built) details

to the Contracting Oficer. Construction details shall include, by
buil ding area, the insulation material type, anount, and installation
method. An illustration or map of the duct routing |ocations may serve

this purpose. Data shall have a cover letter/sheet clearly marked with the
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system nane, date, and the words "As built insulation/material - Forward to
the Systems Engi neer/Condition Mnitoring Ofice/Predictive Testing G oup
for inclusion in the Mintenance Dat abase.

-- End of Section --
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